A simulation model based on nonlinear ordinary differential equations to interpret the transmission dynamics of Zika Virus (ZIKV), is formulated and analyzed, integrating the asymptomatic human population and coupled to the Aedes aegypti dynamics, the epidemic threshold Basic Reproduction Number R 0 is determined, as the spectral radius of Next-Generation Matrix and the system is simulated with MAPLE computing program taking the parameter values from literature.
Introduction
The Zika virus (ZIKV) is an arthropod-borne virus belonging to flavivirus family, is transmitted by mosquitoes of the Aedes genus [1] . It was isolated from Aedes africanus in 1948 [2] but its first appearance dates back to 1947, presenting in a monkey from the forests of Zika in Uganda, due to this its name [3] . ZIKV can be transmitted both sexually and vectorially. Sexually transmitted cases have been reported [1] [7] [8] . Contacting with fluids such as human saliva, blood, semen and urine are among the nonvectorial forms for transmission of the virus [7] . The ZIKV transmission through sexual contact has been suggested pains, headaches and conjunctivitis are the most relevant symptoms [15] .
In ZIKV disease, it's important to consider the asymptomatic people due to the high probability of disseminating the virus among susceptible population in unnoticed way. Some of the studies that have been focused to the ZIKV, such as Fréour et al. (2016) , who studied the sexual transmission of this disease, probably among heterosexuals, in a totally asymptomatic couple [16] . Ascertainment bias cannot be ignored for this epidemiological scourge with substantial fraction of asymptomatic and mild infections [17] . A mathematical analysis suggests that ZIKV may exhibit similar dynamics to dengue virus in island populations, with transmission characterized by large, sporadic outbreaks with a high proportion of asymptomatic or unreported cases [18] . Pacheco et al. (2016) , presented a study on the general context of ZIKV in Colombia, demonstrating the relationship between the virus and microcephaly. At the same time, he gave a report about asymptomatic people to this illness [19] . When the reproduction number varies between 1.9 and 2.8 based on estimates for Antioquia-Colombia, the attack rate varies between 4% and 26% for a low (below 10%) effectiveness of interventions in blunting the ZIKV transmission from symptomatic cases to mosquitoes [20] . globally asymptotically stable when the R 0 was less than unity [22] . The same authors [23] , set out another model incorporating both vector and sexual transmission routes, finding when there is no disease induced mortality the diseasefree equilibrium is locally and globally asymptotically stable whenever the associated reproduction number is less than unity and unstable otherwise. Padmanabhan et al. (2017) , consider two classes of human infectious, asymptomatic and symptomatic, which are assumed to be equally infectious and of similar du-ration (period of infectiousness) [24] . Onuorah et al. (2016) suggest a deterministic mathematical model of ZIKV where obtained the R 0 using the next generation method [25] , indicating to be most sensitive to the biting and mortality rate of mosquitoes while sexual transmission increases the risk of infection and epidemic size and prolongs the outbreak [26] .
This article suggests and analyzes a simulation model based on nonlinear ordinary differential equations, which interprets the ZIKV transmission, integrating the asymptomatic population and coupled to the A. aegypti dynamics. Subsequently, in its analysis the epidemic threshold basic reproduction number R 0 by the theory of Next-Generation Matrix, is determined [25] . Finally, simulations of the differential equation system implementing MAPLE software [27] are made.
The Model
A model for the transmission of the ZIKV with symptomatic and asymptomatic population is formulated (see Figure 1 ), coupling the carrier and noncarrier adult mosquito population dynamics, considering both infected human populations may transmit ZIKV to the noncarrier mosquitoes. Constant fluxes from susceptible people and from noncarrier mosquitoes, constant rate of human mortality, natural death rate of mosquitoes by environmental conditions and incidence type standard, are assumed. The host-vector infectious process using 
x t x = , ( )
Variables, initial conditions and parameters of the dynamics are shown in Table 1 and Table 2 . Thus, the dynamic system that interprets the infectious process is as follows: 
Basic Reproduction Number, R0
To calculate the basic reproduction number R 0 , as the spectral radius of the Next-Generation Matrix ρ(G) [28] [29] [30] , we rewrite the system (1) to (6),
according to the equations of infectious process:
( ) 
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With F in the equilibrium point 0 ,0,0,0, ,0 
and its inverse, (10) i.e., the Next-Generation Matrix is,
and its corresponding characteristic equation
which has the following eigen values, 1 0 
and the threshold, basic reproductive number,
)
i.e., 
Simulation of the Model

Result and Conclusions
To determine R 0 , the infectious stages are considered, i.e. 3 7 2 6 , , , x x x x y 2 y .
Following the approach of the Next-Generation Matrix [28] [29] [30] , we obtain the basic reproduction number, given by: 
